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(57) A system for disdiarging material, having a material holding container, a first material transport means, to 
UawqxMt material from the material holding container, a second material tranqjort means, to dclivcrmatcrial from ttic 
SrA malnial iraiii^ means lo a deaced k>caii(Hi remote fium the vdmsTe^ and a maloial bokl-dovm laems amuiged 
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lerwoed positioa. md holdv uiataidl aeeqidjr on the seontd m«teda) tno^mrt means butil die material haa been 
accektslsd up to the desired tnvel q)eed Ulie material bdd-^M 
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cadless is seUUraddng, i.e. it isttgrs centred on tite'tfaiw wheels even atU^ier speeds. 
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ABSTRACT 


A system for discharging material, having a material holding container, a Hm material 
transport means, to transport material from the material holding oontalner. a second 
materia! transport means, to deliver material from the fir^ maiedal transport means to 
a desired location remote from the vehicle and a material hold-down means ananged 
on the second material transport means. The material hold-down means is movable 
belwesn a raised position and a lowered position, and holds material securely on the 
. second materia) trans^jort means untit the material has been accelerated up to the 
desired travel speed. The material hoW-down means has a first wheel shaft with a first 
Wheel and a second wheel, a second wheel shaft with a third wheel and an endless belt 
running from the first wheel shaft to the second wheel shaft and; resting upoh the first 
wheel, the second wheel and the third wheel. The flr^t and second wheel shafts are 
connected by a frame means. The third wheel is ananged substantially centred on the 
second Wheel shaft and the first wheel and the second wheel are sub^ally 
equidistant from the centre of the first wheel sh;aft The endless is self-tracking. i.e. 
rt stays centred oh the three wheels even at higher spBBd^. 
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This invention relates to a system for di^^rghg materiaf from a vehicle; and, nxjre 
particulariy, to a conveyor arrangement itiounted to a vehicle, such as a truck. The 
vehicle has a material holding container connected to one or more hoppers leading to 
an endless belt transpoFter .arrangement sftusrteid diredUy underneath the material 
5 holding contemner. 

Th9 material for discharge is any divided material such as gravel'or sand. It is desirable 
to deposrtthe material at a locatiDn remote from ttie immediaiB area around the vehide. 
thus an apparatus as disclosed In US 5,286.156 has been developed. The discharged 
materiai is flung at high speed from the apf^ratus, directed tovimnls the depK^it area. 

10 The discharge apparatus includes a high speed endless belt having a lower middle 
cross-section and higher sides, to keep the material centred on the belt. Above the belt, 
a constraining member which deflects material to be distributed onto the central portion 
of the belt and also retains the material on this central pori:ton. The constraining 
member is basically a deflector shield to prevent material from leaving the belt before 

" 15 the material reaches the discharge opening. The constant barrage of loose material on 
the constraining member creates an unnecessary high noise level at the same time as 
the wear on the eonsbraining member is unnecessary h'^h. At the same time, the 
material is accelenaM up to discharge speed only by the gravitetional and frictional 
' fbmes woFtdng on and hehween the first belt and the material. 

20 Today, the most comm^Iy used vehicle has a materiai holding container mounted on 
the vehide, a pluralfty of material feeding means arranged at a lower part of the 
container, and a first material transport means arranged to transport material from the 
feeding means. The rnaterial transport means is usually a low speed first endless t>elt 
running over a plurality of first rollers. The first endless ttett has a first end, located 

25 adjacent the material holding ccnntainer, and a second end, located avray from the 
material hold ing container. Asecond material transport means is arranged to cooperate 
with the first material transport means and this second material transport means is 
usually a second endless belt running over a plurality of second rollers. The second 
erwiless belt hps a tlvnj end. Iiocated adjacent ttte second end of the first endless belt, 

30 antfafouTlhend, poin^lnthedirectionofthedesiiBd material discharge. The second 
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iTRat^al transport means further has a mateiiial titold-ctown meaits ananged atjove the 
maiterial transtxm means and in Irictional contact wKh the second endless tieft. The 
riiafeinal hpid<lown meare is usually a third endless bait This third endleiss belt Is 
diiven by factional fsfces between Itself and the second endless beK, and usually has 

5 a tbnirard roller, a rearward roller and downwardly arranged pulley wheels to keep the 
ttiird endless belt stretched abr^ a distance of tiie second endless belt, so that the 
material is securely held between ttie tm belts to prevent any material from leaving the 
second endless belt before the material has reached the desired discharge speed. 
Large tracking prbbtems are often associated witti this construction of the third endless 

Id belt, i.e. tiie belt does not stay centred on ttie roliers, but Mes to leave the rollers in 
either sideways direction. To combat this, end wheels or flanged ends of the rollers 
have been used, whit^ forcibly constrain the belt to remain on the rollers. This 
increases the power required to propel the second endless belt because of the 
increased power lost tb fric^onal fbre^. and also Increases the wear and tear on the 

15 third endless belt 

There Isa need for an improved apparatus which would provide lor less required driving 
power for the s&mna endless belt and lower wear on the third endless belt 

in yiew of the preceding, it is an object of the invention to provide an improved 
apparatus for discharge of material from a vehicle. 

20 To provide less required driving power to the second endless belt and to lower the wear 
on the third endless bek the third endless belt has a rear roll^ in the Itxm of a nanow 
wh^l, and a front toiler in the«hapeof a roll or two sepanate wheels located one eadi 
towards the respective edge of t^e belt With this arrangement, the third etndless belt 
is self traddrn in its rcXiem. when it te propelled by the second endless belt. 

25 Thus, according to' the invention, 0 ^stem for discharging material from a vehicle 
comprises a material holding container mounted on the vehicle, a plurality of material 
feeding means, such as hoppers, arranged at a lower part of the container, and a first 
material transport means ananged to transport material from the feeding means. The 
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first matBrial transport means preferably comprises a low speed first endless belt 
running over a plurality of first rollers, the first endless bdt having a first end, located 
adjacent the material holding container, and a s^pond end, locafed away from the 
material holding container. 

5 A second mat^al transport means is arranged to oooperate with the first mafeiial 
transport means, ttie second material transport means, preferably comprteing a second . 
endless belt running aver a plurality of second rollers: The seoood endless belt has a 
third end, located adjaceit the second end of the first endless belt, and a fpurth end, 
pointing in the dinKGon of ttie desired nraterial discharge. The sec»nd material 

10 transport means fur^er comprises a materia! hold-down means arranged above the 
second endless belt and engageable in frictional contact with the second endless belt. 
The material hold^own means comprises a third endless belt, a first wrtieel shaft with 
a first wheel and a second wheel, a second wheel shaft with a third vvheel and a second 
endless bielt mnning from the first wheel shaft to the second wheel shaft and resting 

15 upon the first wheel, the second wheel and thethtrd wheel. The first dr«l s^nd wheel 
shafts are oonnected by a frame mrans. The third wheel is arranged substantially 
centred on the second Viriieei shaft and the first «/heel and the second HAM are . 
substantially equidistant from the centre of the first wheel shall. The third endl^ belt 
is propelled by Iricfional ftiroes t)ebween tiia secaond endless belt and the third endless 

20 belt The anangement wflh three wheels holding the respective ends of the third 
endless belt improves the tracking of the thind endless beH The third endless be^ is 
thus self-tracking on the three wheels, even if thelirst and second wheel shafis are not 
longitudinally parallel to each other. 

The material emptied from the material holding contemner is propelied to a k>w speed 
25 on the first erKfle^ belt and then transferred to the second endless belt> where the 
material is accelerated to a high speed. To hold the material securely oh the second 
endless belt, until it readies the desired vek^, ttie material hoid-^iown means presses 
the material onto the second endle^ bett Th'® prevents the material lirom being 
scattered fifom the saoond ehdiess belt pnemafurety, thus improving both the efficiency 
SQi of the system as well as the envirorrmentai safety of the op^ator of the system and 
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anyone in the vicinity of the system The material being discharged from the second 
endless belt can be aosurately placed at the desired remote toratbn fipom the system 
by throwing the materHal a certein distence from the discharge end gf the s&cond 
endless belt. 

Further features of the invention will be described or v^l become apparent in tiie 
following detailed desoripttcxi. 

The invention will now be described in detail with reiefence to the accompanying 
drawrings, in whidi: 

Fig. 1A is » side view of a vehicle equipped with a system according to one 
enibodln>ent of the bweriUon, showing the holdkjown means in its raised 
posifion. 

Fig, 1B is a aide view of a vehicle equipped with a system according to one 
embodiment of the invention, showing the hold-down means in its lowered 
position, ■ 

Fig. 1 G is a side view of the second material transport means and the material hold 
down means accord'ofig to the invention, showing the hokl-dovtrn means in its 
lowered position, 

Fig, 2A is a side view of the second material transport means and the matertel hold 
down means according to the invention, showing the hold-down means in its 
raised po^on. 

Fig. 2B is a sectional front view of ttie system according to Fig. 2A, along line A-A, 

Fig. 2C is a view from above of the iframe means and wheels of the material hold 
down means according to Figs. 2A and 2B, 
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Fig. 2D is a side view of tiie seojnd material transport mean^s and the material hold 
down means aGcording to ttte invention, showing ttvs material hold-down 
meares in \ts lowered position. 

Fig, 2E is a sectional front view of the s^sltem according to 2D, along fine C-C, 

F^. 3A is a pBispective side view of a ^stem accardir^ to the invention, showing 
ttiis material hold-down means in its raised position. 

Fig. 3B is a perspective side view of a ^^stem according to the invention, showing 
the material holdndown means in its (owened position. 

Fig. 4A is an exploded perspective elevational view of ttie frame and its associated 
axles and wheels according to the invention. 

Fig. 4B is a perspective elevational view of the frame and its associated axles and 
wheels accordir^ to the inverrtkm, and 

Fig. 5 isaperspectWeelevattonalviewafthesupportforthehold-downmeans and 
ite assoraated swivei mearis according to the invention. 

Accprding to the invention and referring to Figs. 1 A to 1C, a syistem 1 tor discharging 
material finom a vehicle 10, comprises a material holding container 11 mounted on the 
vehicle, a plurality of ntaterial feeding means 12, such as hoppers, arranged at a lower 
part 13 of ttie container. Further, a first ntaterial transport means 14 is arranged to 
trensport mat^ial firom the plurality of feeding means, the first material transport means 
preferalaly comprises a first endless belt 15 wnning over a plurality of first rollers 16. 
The first endl^s belt preferably mns undem^ith and the complete lengtti of the 
materteil holding conteiner 1 1 , and is arranged to receive discfrarged material from each 
Of the plurality of material feeding means 12, The first endless belt has a first end 17, 
tocated adjacent ttie tonvard end of tiie material holding container 11, and a second 
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end 18, located ad^c?ent ttiarear of ttie mafertal hoWir^ container. A second material 
transport means20 is ananged to cooperate writh ftre first material transport means 14. 

As is shown in F^. 2A to 2E« the second material transport means prelisrably 
comprises a second endl^ belt 21 running over a pIuFa% of second rollers 16", at 
5 least one of wliich is driven by a propulsion means (not shown), which may be 
regulated with respect to its speed. The second endless belt has a third end 22 and a 
fourth end 23, the third end being adjacent the second end 18 of the first endless belt 
15, and the fourth end pointing in the direction of the desired material discharge. A 
material collector hood 44, situated on the second endless belt at its third end 22, may 

10 be used to catch material that is droppKl from the first endless belt 1 5 onto the second 
endless belt 21 . The second material tianspon means 14 further comprises a material 
hold-down means 30 ananged doser Id, and fricttonally erigageable with, tiie third end 
22 of the second endless belt 21 . The material hold-down means is movable between 
two posilidns, one lowered position where the mat^l hold-dawn means Is in contact 

15 wiHi and pressed against the second endless belt, and orie raised position in which the 
material hold-down means Is securely held at a distance above, and without touching, 
the second endless belt 

As shown In detail in Figs. 4A and 4B, the materiaf hold-down means has a first wheel 
shaft 31 with a first wheel 32 and a second wheel 33, a second wheel shaft 34 with a 

20 Ihini wheel 35 and a third endless belt 36 mnning finom the first wheel shaft to the 
second wheel shaft and resting upon the first wheel, the second wheel and the thinj 
wheel. The first awheel shaft 31 and second wheel shaft 34 are oonnedBd by a firame 
means 29. The third wheel 35 is arranged substanHally centrad on the second wheel 
shaft 34 and the first wheel 32 and the second wheel 33 are substantially equidistsint 

2S from the centre of the fir» wheel shaft 31. Referring bade to Figs. 2A to 3B, the third 
endless belt 36 is propelled by fricSonal forces b^wneen the SB&svi endless belt21 and 
the thirel endless belt. The material hold-down means 30 is presseid downwards so that 
the bottom of the third endless belt is pressed against the top of the second endless 
belt 21 , simultaneously the bottom of the third endless belt is pressed against a plurality 

30 of support wheels 37. The plurality of support vriieels are arranged in pairs attached to 
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each end of support wheel axles 37", and each support wheel axle Is attached to the 
frame means 29 so that the plurality of support wheel axles are substantially parallel 
with each other and, preferably, also with the first wheel shaft 31 and the seaand wheel 
shaft 34. The distance between the individual support wheel axles 37' preferatjly 
5 corresponds to the d^n(^ between individual support rollers 19 arranged on the 
second mater^l transport means 20' to support the second 6fidi»ss belt 21 in a Ijent 
funnel-shape. Thus, a pair of support rollers 19 are arrangesd with the nsspective 
longitudinal acids at an angle to each other, where Itie angle is preferably greater than 
90 d^rees tHit not greater than 1 BO degrees. 

10 As shown in detail in Fig 5, the mati^ial hoM-down means 30 is attached to a support 
38. which Is arranged to hold mernateilal hold-down means in the raised position and 
to allow the material hold-down means to swivel down to its lowered position. The 
support has a fonward part 40 and a rearward part 41. A swivel mechanism 42 is 
mounted on the fonvard part of the support and connecte the support to the frame 
15 means 29. to guide and hold Ore material hold-down means In Its lowered position. 
. whilst a holding n^ns 43 is ananged on the reahivard part of the support, to hold the 
material holddofwn means securely in its raised position. 

The anangement with three wheels hotdftig the respective ends of thethird endless beJt 
36 improves the traeldng of the third endleee belt, which is self-traeldng on the first, 
second and third wheels, 32, 33 and 35, respectively, even if the firSt wheel shaft 31 
and the second wheel shaft 34 are not longitudinally parallel to each other. I.e. out of 
alignment, i.e. the third endless belt stays centred on the three wheels even at hgher 
speeds. In order to achieve the self-tracking properties of the third endless belt, the 
third wheel 35 has to be closest to the discharge end of the second endless belt 21, 
compared to the first and second wheels, 32 and 33 respectively. Outer wheels 39 are 
optionally arranged at the ^ctreme outer ends of the first wheel shaft 31 , so that the 
third endless belt 36 nine be^hiveen the outerwheels and not on the outer drcumferenoe 
of the outer wheels. 


20 


25 
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The material emptied fitim the material holding container is propelled to a relatively low 
speed on the first endless belt 15. The second endless t>e|t21 is dnven at a relatively 
high speed, to impart a high energy to the materiallD be discharged. In this viay, the 
material may t)e deposited sfta dislance from the iourth end 23 of the second endless 

5 tielt, making it unnec^ary to [riace the vehicle dose to the intended material deposit 
locationv To hold the material securely on the second endle^ belt 21 , until the material 
reaches the desired velocity, the material hoid-down means 30 is arranged to press the 
material onto the second endless belt. This prevents \he material from being scattered 
. from the endless belt prematurely, thus improving both the efTiciency of the system as 

10 well asthe environmental safetyoftheoperatorof the systemandanyoneinthe vicinity 
of the system. The material bang discharged from the second endless belt 21 can be 
accurately placed at the desired remote location from the system by throwing the 
material a certain distance from the discharge end (the fburOi end 23) of the second 
endless belt 

1 5 It i^hould be deariy understood that it is not intended that the invention be limited to the 
specific prefen-ed embodiments described above. Thus there will be many variations 
which will be apparent to those who are knowledgeable In the field, and such variations 
are considered to be within the scope of the invention as defined by the fbllowing 
clainfi$. 
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE PROPEFnY 
OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS: 

1 . A system for dischaniin^ meiterial from a v^ide, said ^rstem comprising 
a material hcHefing container mounted on said vehicie, 

5 a first material transport means, to tranftport material from said material Itolding 

contsiin^i 

a second material trans^ means, comprising a conyeyor having a second 
endless belt with an upper surfece to receive materral from said first material transport 
means and to deliver material from said first material transpori: means to a desiied 

10 location remote from said vehicie, 

a rnaterial hold-down means ananged on said second matertei triansport means, 
movable between a raised ppsition and a lowered ppsifon, to bias material securely 
onto said apger belt surface of said second materiel transpori; means, in the lowered 
position. untU the mateifal has been accelerated Up to ttie trav^ speed of said second 

15 materiel transport means, 

wherein said material hold-down means has a first vtrtieel shaft with a first wheel and 
a second wheel, a second wheel shaft with a thinf wheel and a tMnJ endless belt 
mnning from said first wheel shaft to said ^eccmdwheef shaft and resting upon said first 
wheel, said second wheel and said third wheel, said firstand second wheel shafts being 
■ 20 mounted on a frame means, and where said third wheel is ananged substantially 
centred on said second wheel shaft and said first wheel and said secdnd wheel are 
substantialiy equidistent from the oentre of said first wheel shaft 

2. A system accoreiing to datm 1, wherein said firs* material transport means 
comprises a low speed lirBt endless belt ninhing overa {riuiaB^ of first rollers, said first 

25 endless belt having a first end, located adjacent raid material holding container, and a 
second end, located away from said material holding container, 

3. A system according to dalm 1. wherein said first material tansport means 
comprises an Archimedean screw transporter. 
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4. Asystemaca)nlir}glDclaim2,where!nfSaidseoond^e^^ end, 
Ideated adjacent said second end of said first endiess belt, and a fourth end. pointing 
in ftie direction of the desired material discharge. 

5. A system according to claim 4. wherein said systemlurthercomprfses a plurality 
of material feeding mearis arranged at a lower part of said container, and said first 
material transport means is arranged to transport maiterlai from said plurality of feeding 
means. 

6. A system according to claim 4, wherein said material holdndown means is 
atnanged above said second endless belt and in frictional contact with said second 
endless belt, said third endless belt being propelled by frictional forces between said 
second endless belt and said third endless belt 

r. A material hold-down means comprising a third endless belt, a firet wheel shaft 
with a first wheel and a second wheel, a second wheel shaft with a third wheel and a 
second endless belt mnning from said first wheel shaft to said second wheel shaft and 
resting upon said first wheel, said second wheel and said thinJ wheel, said first and 
second wheel shafts being connected by a frame means, and where said third wheel 
is ananged substantially centred on said second wheel shaft and said first wheel and 
said second wheel are substantially equidistantfrom the centre of said first wheel shaft, 
said third endless belt being propelled fay ftictional forces between said second endless 
belt and said third endless belt 


8. A vehicle comprising a system according to daim 1 . 
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FIG.5 


